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Abstract:  The European policy of converting all conventional vehicles to electric vehicles 
(EVs) by the year 2040 is now becoming global. However, to promote and realize this 
policy, several issues must be addressed. Some of the major drawbacks include the issue 
of cruising distance being dependent on the battery capacity and the issue of charging 
time associated with conventional power supply systems. In this study, a contactless 
power supply system is proposed for EV driving as a solution to address these issues. The 
proposed system addresses the issues of cruising distance and charging time by supplying 
electricity during both stoppage and driving. In this study, a configuration comprising 
eight booster coils was designed for addressing the issue of magnetic field leakage that 
occurs in contactless power supply systems during EV driving. A small model of the eight 
booster coils was developed, and the model’s validity was verified. Furthermore, by 
employing the developed scale model, magnetic field leakage of the proposed system was 
compared with that of existing systems for demonstrating its usefulness. 
 






















































2.1  走行中非接触給電システムの想定 





















を Fig.2. に示す．例として，実電費 5.8km/kWh
である日産 Leaf e+を想定した場合，走行速度は
日本における高速道路の法定下限速度である























おいては 50km であるため，送電コイルも 50km
に亘って埋設することを仮定する． 
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といえる．この図を Fig. 3. に示す． 
 
 





























































Fig. 5. Magnetic flux density distribution 
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Fig. 6. Magnetic flux density distribution 










回路の等価回路を Fig. 7. に示す．LC ブースタ
ー回路の最適負荷 R0 とその効率ηは以下の(1)，
(2)式で求められる． 
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Fig. 7. LC booster equivalent circuit 
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Fig. 7. LC booster equivalent circuit 
 






















































帯で 27μT までと定められている． 







電コイルが 360A，受電コイルが 221A であった．












Fig. 9. Leakage magnetic field in spiral coil 
 
 




コイル長 20 m，幅 15 cm のノイズ低減コイルであ




た停車中非接触給電用受電コイルは幅 30 cm の
ものであるため，車底部への装着を想定して実規




の結合やインダクタンスを考慮して 40 cm とした．
コイル間ギャップについては，一般的な自動車の
車底部が約15 cm 程度であるため15 cmと設定し
た．今回作成した小型スケールモデルは，片側の
コイル幅をそれぞれ 3 cm，4 cm，5 cm とし，コイ
ルの横幅の全長を 6 cm，8 cm，10 cm としたため，
全体的なサイズは実規模と比較してそれぞれ 1/5，
1/3.75，1/3 スケールとなる．実規模の送受電コイ
ルサイズの概要を Fig. 11. に示す．また，1/5 スケ









Fig. 11. Full scale system schematic 
 
 
























Table 1. (a) Result of feeding on 1/5 scale 
Iin[A] Pin[W] Iout[A] Pout[W] η[%]
4.58 8.21 0.99 1.00 12.18
6.52 15.50 1.42 2.00 12.90
 
Table 1. (b) Simulation results on 1/5 scale 
Iin[A] Pin[W] Iout[A] Pout[W] η[%]
4.61 8.21 0.99 1.00 12.18







Table 2. (a) Result of feeding on 1/3.75 scale 
Iin[A] Pin[W] Iout[A] Pout[W] η[%]
2.17 7.80 0.91 5.00 64.10
3.07 15.50 1.29 10.00 64.52
3.77 23.4 1.58 15.00 64.10
 
Table 2. (b) Simulation results on 1/3.75 scale 
Iin[A] Pin[W] Iout[A] Pout[W] η[%]
2.16 7.69 0.91 4.94 64.24
3.05 15.41 1.29 10.00 64.89







Table 3. (a) Result of feeding on 1/3 scale 
Iin[A] Pin[W] Iout[A] Pout[W] η[%]
1.47 6.67 0.91 5.00 74.96
2.07 13.22 1.29 10.00 75.64
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Table 3. (b) Simulation results on 1/3 scale 
Iin[A] Pin[W] Iout[A] Pout[W] η[%]
1.37 6.17 0.93 5.18 84.02
1.94 12.32 1.20 9.42 76.47














ス，内部抵抗，結合係数のグラフを Fig. 13. ，Fig. 











































































































































Fig. 16. Leakage magnetic field comparison 
































Fig. 17. Leakage magnetic field comparison figure 
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